Chemosensitisation of alkylating agents by pentoxifylline, O6-benzylguanine and ethacrynic acid in haematological malignancies.
The effects of resistance modifiers (RM) on the cytotoxicity of mafosfamide (MAF), bis-chloroethylnitrosourea (BCNU) and dacarbazine (DTIC) were evaluated by the MTT colorimetric assay in isolated lymphocytes and blast cells derived from patients with chronic lymphatic leukaemia (CLL; n = 28) and acute myeloid leukaemia (AML; n = 30), or from healthy donors (n = 19). Pentoxifylline (PTX) has been shown to restore sensitivity to alkylating drugs by interfering with DNA repair. PTX (10 microM) significantly sensitised leukaemic blasts to the cytotoxic effect of MAF. In 8 out of 30 AML samples, sensitisation ratios (SRs; i.e. cytotoxic drug ID50s in the presence or absence of RM) for MAF in the presence of PTX were > 2 ranging up to 4.2. Inhibition of the DNA repair protein O6-alkylguanine-DNA alkyltransferase (AGT) by O6-benzylguanine (O6-BG; 50 microM) enhanced the cytotoxicity of DTIC in CLL lymphocytes. SRs > 2 for DTIC in the presence of O6-BG were observed in 7 out of 28 CLL specimens. Sensitisation was generally greater in the more chemo-resistant specimens. Ethacrynic acid (EA; 1 microM), an inhibitor of glutathione-S-transferases (GST), failed to influence the cytotoxicity of alkylating agents in any cell type. Also, all examined RMs did not sensitive leukaemic cells to the cytotoxic effect of BCNU. The data show significant chemosensitisation of leukaemic cells to alkylating agents by PTX and O6-BG, indicating a potential clinical use of these substances as RM in patients.